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(54) VERTICAL ORIENTATION-'nJEATMENT OF LIQUID CRYSTAL DISPLAY 
ELEMENT 

(11) 62-269117 (A) (43) 21.U.1987 (19) JP 

(21) Appl. No. 6M11993 (22) 16.5.1986 

(71) STANLEY ELECTRIC CO LTD (72) MINORU TANAKA 
(51) Int. Cl\ G02F1/133 

PURPOSE: To obtain good visibility, durability and arrangement stability by immersing 
substrates into a DMOAP (N,N-dimethyI-N-octadecyl-3-aminopropylniethoxyl chloride) soln. 
or bringing the same into contact with said liquid, then washing away the excess DMOAP 
with water and forming only the min. monomolecular — several molecular film necessary 
for vertical orientation. 

CONSTITUTION: The substrates formed with transparent electrodes 2 and insulating films 
3 is immersed into an aq. soln. (more preferably an aq. soln. of pure water) of the DMOAP. 
The concn. of the DMOAP in this stage is adequately 0.1 -lOg// and the liquid temp, as 
immersion conditions is a room temp, or higher temp. The immersion time of lOsec^SOmin 
is practicable. The above-mentioned immersion is preferably executed by stirring the aq, 
soln. by a pump, stirrer or the like to create water flow or vertically oscillating the transpar- 
ent substrates 1 or applying ultrasonic waves to a container contg. the aq, soln. to finely 
oscillate the soln. The substrates are thereafter pulled up and are cleaned with the water 
to wash away the excess DMOAP sticking to the substrates. After the substrates are cleaned 
with an org. solvent having compatibility with water, the substrates are immersed in the 
heated vapor of the org. solvent and is dried by which the substrates are subjected to a 
heating treatment. 




(54) MANUFACTURE OF LIQUID CRYSTAL DISPLAY DEVICE 

(11) 62-269118 (A) (43) 21.11.1987 (19) JP 

(21) Appl. No. 61-111965 (22) 16.5.1986 

(71) SEIKO EPSON CORP (72) YOICHI HAGIWARA 

(51) Int. CV. G02F1/133 



PURPOSE: To obtain a liquid crystal display device of good quality by grounding 
an electrode at the time of the lapping of a display device and eliminating 
the influence of static electricity. 

CONSTITUTION: All terminals are short-circuited and ground electrodes 3 and 
4 are divided into two as shown in a figure. Then, the terminal of a ground 
line is brought into contact with the ground electrode 3 at the time of actual 
lapping and only the half is lapped; and then the terminal of the ground line 
is brought into contact with the ground electrode 4 and the remainder is lapped 
to remove charges from the electrode 4 at this time. Consequently, such adverse 
influence that liquid crystal molecules decrease in contrast owing to elec- 
trostatically charges on the surface of an oriented film is reduced. 




(54) LIQUID CRYSTAL DISPLAY ELEMENT 
(11) 62-269119 (A) (43) 21.11.1987 (19) JP 

(21) Appl. No. 61-111994 (22) 16.5.1986 

(71) STANLEY ELECTRIC CO LTD (72) MINORU TANAKA 
(51) Int. CV. G02F1/133 

PURPOSE: To improve durability by disposing two sheets of substrates formed 
with vertically oriented films consisting of ODSE, etc. so as to face each other 
apart at a prescribed pacing and sealing the peripheral part thereof by a specific 
epoxy adhesive agent. 

CONSTITUTION: The vertically oriented films 7, 8 are formed by exposing the 
substrates 1, 2 formed with electrodes 3, 4 and insulating films 5, 6 to the vapor 
generated when a vertical orienting agent such as ODSE [octa- 
decyltriethoxysilane Ci8H37Si(OC2Hs)3] having a straight chain hydrocarbon 
CnHjn-t-i of 15 — 20 n at one end of the chemical structure and alkoxysilane 
group Si(0CmHm+i)3 of 1 — 2 m at the other end is heated or immersing the 
substrates into a soln. prepd. by dissolving said agent into an org. solvent such 
as methyl alcohol to form coated films and subjecting the films to a heating 
treatment. A silane coupling agent having a straight chain hydrocarbon group 
CnHn+i of 1 — 5 n' at one end of the chemical structure and an alkoxysilane 
group Si(0CniHm+i}3 of 1—2 m' at the other end» for example, N-methyl-3- 
aminopropyltriethoxysilane CH3-NH-(CH2)3Si(0C2H5)3 or the like is added to 
a sealing material 9. 
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